In a randomized study of 100 women (ASA 1-2) undergoing termination of pregnancy as outpatients, the combination of midazolam-fentanyl-nitrous oxide was compared with thiopentone-fentanyl-nitrous oxide. The induction time (the time recorded until disappearance of the palpebral reflex) was significantly longer in the midazolam group (40 s) than in the thiopentone group (31 s). There were no significant differences in heart rate or arterial pressure between the two groups. Thirty minutes after the termination of surgery the degree of awareness., estimated by means of Glasgow Coma Scale, was lower in the midazolam group. After 60 and 180 min the scores were equal. During recovery more patients experienced side-effects in the thiopentone group than in the midazolam group, the difference being statistically mgnifimnt 72 h after discharge when 66% and 34% of the patients complained of side-effects, respectively. Midazolam is as suitable as thiopentone for the induction of anaesthesia in day-case surgery.
Midazolam, a water-soluble benzodiazepine with a rapid onset, and relatively short duration of action, has proved to be a satisfactory alternative to thiopentone for the induction of anaesthesia (Conner et al., 1978; Fragen, Gahl and Caldwell, 1978; Reves et al., 1979) . Unwanted side-effects are infrequent (Reves et al., 1979; Fragen and Caldwell, 1981) , anterograde amnesia is present (Dundee and Wilson, 1980) , and patient preference grades have been high when midazolam has been compared with thiopentone (Reves et al., 1979) .
Recovery following midazolam-based anaesthesia (midazolam-nitrous oxide-fentanyl) for short gynaecological operations was similar to that following the combination of thiopentone, nitrous oxide and fentanyl (Fragen and Caldwell, 1981) and the authors concluded that "midazolam could be useful for outpatient anaesthesia if 4h elapse before patients are discharged".
The aim of the present investigation was to determine the feasibility of the combination of midazolam, nitrous oxide and fentanyl for this purpose.
PATIENTS AND METHODS
One hundred women (ASA 1-2) with a pregnancy of less than 12 weeks duration and scheduled for termination of pregnancy (TOP) on an outpatient basis were allocated randomly to one of two groups (A and B).
The trial was conducted in accordance with the Helsinki II Declaration and with the approval of the County Ethics Committee. Informed consent was obtained from each patient. Patients were excluded from the study on account of myasthenia gravis, recorded allergy to benzodiazepines, known abuse of alcohol or sedatives, or previous thromboembolic disorders.
Premedication consisted of droperidol 5mg i.m. 30 min before surgery.
In group A (n = 50), anaesthesia was induced with midazolam 0.2 mgkg" 1 i.v. injected over 30 s. A further injection of midazolam 0.1 mgkg" 1 was administered if the eyelash reflex was present 3 min after the initial dose. Immediately after loss of consciousness, fentanyl 0.15mg was administered i.v. and anaesthesia was maintained with 67% nitrous oxide in oxygen. If necessary (in response to movement, peripheral vasoconstriction, lachrymation, sweating, alteration in heart rate or arterial pressure), supplementary doses of midazolam 0.15 mg kg" 1 or fentanyl 0.10 mg, or both, could be administered.
In group B (n = 50), anaesthesia was induced with thiopentone 4mgkg" 1 i.v. A supplementary dose (2mgkg" 1 ) was given if required after 3min. Following fentanyl 0.15 mg i.v., anaesthesia was maintained with 67% nitrous oxide in oxygen combined with supplementary doses of thiopentone 3 mg kg" 1 or fentanyl 0.10 mg, or both.
After surgery, the patients were transferred to a recovery unit where they were observed for 2 h. All patients were discharged from hospital 6h after surgery. The induction interval (the total time to loss of the eyelash reflex), the duration of anaesthesia and the blood loss were recorded. Arterial pressure (AP) and heart rate were recorded every 5 min. Following termination of anaesthesia, the total requirements for midazolam, thiopentone and fentanyl were calculated.
In the recovery unit, arterial blood-gas tensions were measured 1 h after the termination of anaesthesia and the respiratory rate was measured every 15 min. The degree of awareness was assessed by means of the Glasgow Coma Scale 30, 60, and 180 min after termination of anaesthesia (Teasdale and Jennett, 1974) . This scale was considered appropriate as it is one of the few scales for estimating the general functional condition of the cerebrum, that is, equivalent of a direct assessment of the degree of sedation, by means of determining the level of consciousness on the basis of eye reactions, verbal and other motor reactions. Estimation of the motor function was modified to minimize various degrees of influence on the brain stem. Minimum and maximum of the scale are 0 and 10 points, respectively.
Before leaving the recovery unit, the patients were interviewed and unwanted side-effects, such as nausea, vomiting and dizziness, were recorded, in addition to the degree of amnesia.
On discharge, patients were handed a questionnaire, to be returned 72 h later, requesting information on specified complaints in regard to anaesthesia and the recovery period. The final question was whether or not the same type of anaesthesia would be acceptable on a future occasion. 
RESULTS
There were no significant differences between the two groups in age, weight, arterial pressure, heart rate and blood loss (P> 0.10 in each case).
The induction time (table I) was significantly longer for midazolam than for thiopentone, the median values being 40 and 31s, respectively. It was not necessary to administer further injections to induce anaesthesia in any of the patients in either group.
Significantly more patients required maintenance doses of thiopentone than of midazolam (43 (86%) compared with 17 (34%) (P <0.0005)). The median number of maintenance doses of thiopentone (1.3, range 0-4) was significantly higher than the median number of maintenance doses of midazolam (0.4, range 0-2) (P<0.001) (table II) .
The median consumption of fentanyl was equal in both groups (0.15 mg).
A lower degree of consciousness, shown by a lower score in the Glasgow Coma Scale, was found 30 min after termination of anaesthesia with midazolam compared with thiopentone. However, by 60 min there was no longer any significant difference between the two groups (table III) .
Arterial blood-gas tensions, determined 1 h after surgery, were found to be normal and there were no significant differences between the two groups.
Retrograde amnesia was found in one patient in the midazolam group and in two who received thiopentone, as they did not recall their arrival in the operating theatre. No patient was able to remember any part of the operation. In group A, the duration No patients required analgesic administration during recovery. Unwanted side-effects are illustrated in table IV. More patients in the thiopentone group recollected unpleasant symptoms during recovery when rating these 72 h after discharge from hospital (66% compared with 34%) (P< 0.005).
Four women in group A (midazolam) and seven in group B (thiopentone) required antiemetic medication during recovery (metoclopramide 10 mg). When estimating the degree of discomfort during induction of anaesthesia, and recovery, the percentage of the patients who had experienced no discomfort at all appeared to be 72%/90% for midazolam and 70%/90% for thiopentone.
Most patients in both groups were satisfied with their anaesthetic: 82% after midazolam and 78% after thiopentone. DISCUSSION The choice of anaesthesia for outpatient procedures has always been controversial. In 1972, Lennartz claimed that the technique of anaesthesia must be based on the duration of surgery. Monheim (1973) believed that any anaesthetic combination for outpatients must produce a level of consciousness sufficiently low to cause disinterest in surroundings as well as analgesia.
Midazolam, when compared with diazepam, has a shorter induction time (Reves, Corssen and Holcomb, 1978; Sarnquist et al., 1980) , a shorter duration of action (Brown, Sarnquist and Pedley, 1977; Sarnquist et al., 1980) , and forms water-soluble salts making it less liable to cause venous complications (Fragen, Gahl and Caldwell, 1978; Reves, Corssen and Holcomb, 1978; Sarnquist et al., 1980; Jensen, Huttel and Schou Olesen, 1981.) Not unexpectedly, the induction time with midazolam appeared to be longer than with thiopentone. This may be explained by the higher lipid solubility of the latter (Sarnquist et al., 1980) . However, the median values for midazolam in this trial were shorter than those recorded in similar trials (Fragen, Gahl and Caldwell, 1978; Reves, Corssen and Holcomb, 1978; Fragen and Caldwell, 1981) .
In accordance with the great variability in dose-responses with benzodiazepines, the range of induction times in the midazolam group was wide but, surprisingly, this was also the case in the thiopentone group (Reves, Corssen and Holcomb, 1978) . Samquist, Mathers and Brown (1978) calculated the potency of midazolam to be 20 times that of thiopentone-a ratio consistent with our results.
Maintenance of anaesthesia was smoother in the midazolam group as demonstrated by the greater requirement for maintenance doses in the thiopentone group. Reves, Corssen and Holcomb (1978) reached the same conclusion with shorter surgical procedures, whereas Fragen and Caldwell (1981) recorded an equal number of maintenance doses with the two agents. In 1970, Wyant and Studney demonstrated the superiority of diazepam over thiopentone for maintenance of anaesthesia.
Alterations of arterial pressure and heart rate were similar to the observations of other authors Reves, Corssen and Holcomb, 1978; Sarnquist, Mathers and Brown, 1979; Sarnquist et al.,1980) . Recovery was slower after midazolam anaesthesia, but there were fewer unwanted side-effects than with thiopentone. Midazolam is distributed rapidly following injection i.v., but is also metabolized rapidly and eliminated without active metabolites (Nagai, Tseng and Wang, 1966; Amrein et al., 1981; Crevoisier et al., 1981; Pieri et al., 1981; Ziegler et al., 1981) . The differences of plasma half-life of the two agents presumably explain the variations in length of recovery, the reported values being 46-48 min for thiopentone (Ghoneim and Van Hamme, 1977) and 102 min for midazolam (Puglisi et al., 1978) . Anterograde amnesia is a well-known quality of the benzodiazepines (Dundee and Haslett, 1970; Greenblatt and Shader, 1974) . No difference between midazolam and thiopentone was found in this trial. The three instances of retrograde amnesia (one midazolam and two thiopentone) were probably caused by the amnesic effect of the premedication. Olsen (1976) , using a thiopentone-fentanyl anaesthetic technique in a group of patients similar to those in the present study observed nausea and vomiting in 20% and 10% of patients during the first 24 h after surgery. Although these adverse effects were the most frequent complaints in the midazolam group in the present study, they were of shorter duration than in the thiopentone group, an observation previously made by Fragen and Caldwell (1981) . No instance of delayed sedation was observed.
Under the conditions of the present study midazolam is a suitable agent for the induction of anaesthesia for day-case surgery and, in many respects, particularly the lower frequency of unwanted side-effects, it is superior to a thiopentonebased technique.
